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DNAJC5 gene
DnaJ heat shock protein family (Hsp40) member C5

Normal Function

The DNAJC5 gene provides instructions for making a protein called cysteine string

protein alpha (CSPα). This protein is found near nerve cells in the brain, where it plays

a role in the transmission of nerve impulses. Specifically, CSPα is part of a group
(complex) of proteins that is found on the membrane of sac-like structures called
synaptic vesicles. Synaptic vesicles are found close to the ends of nerve cells and
contain chemical messengers that transmit signals from one nerve cell to another.

CSPα is involved in recycling proteins that are involved in nerve impulse transmission
by re-folding misshapen proteins so that they can be used in additional transmissions.

Health Conditions Related to Genetic Changes

CLN4 disease

At least two mutations in the DNAJC5 gene have been found to cause CLN4 disease.
CLN4 disease is an inherited disorder that primarily affects the nervous system. This
condition usually begins in adulthood with problems with movement and intellectual
function that worsen over time.

One of the DNAJC5 gene mutations replaces the protein building block (amino acid)

leucine with the amino acid arginine at position 115 in the CSPα protein (written as
L115R). The other mutation deletes the amino acid leucine at position 116 in the
protein (written as L116del). Affected individuals have one of these mutations in one
copy of the DNAJC5 gene in each cell, which leads to the production of an altered
protein that cannot associate with the membrane of synaptic vesicles. The resulting
reduction in protein recycling leads to a shortage (deficiency) of functional proteins,

which impairs the efficiency of nerve impulse transmission. The abnormal CSPα
protein may also bind to the functional CSPα protein that is produced from the normal
copy of the DNAJC5 gene and prevent it from associating with synaptic vesicles,
further impairing impulse transmission. Without communication between nerve cells,
neurological functions are impaired, contributing to the features of CLN4 disease.

CLN4 disease is characterized by the accumulation of proteins and other substances
in lysosomes, which are compartments in the cell that digest and recycle materials.
These accumulations occur in cells throughout the body; however, nerve cells
seem to be particularly vulnerable to their effects. The accumulations can cause cell



damage leading to cell death. The progressive death of nerve cells in the brain and
other tissues contributes to the decline of neurological function in CLN4 disease.
However, it is unclear how mutations in the DNAJC5 gene are involved in the buildup
of substances in lysosomes.

Chromosomal Location

Cytogenetic Location: 20q13.33, which is the long (q) arm of chromosome 20 at
position 13.33

Molecular Location: base pairs 63,895,102 to 63,936,031 on chromosome 20 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• CLN4

• CLN4B

• CSP

• cysteine string protein alpha

• DnaJ (Hsp40) homolog, subfamily C, member 5

• dnaJ homolog subfamily C member 5

• DNAJC5A

• DNJC5_HUMAN

• FLJ00118

• FLJ13070

Additional Information & Resources

Educational Resources

• Jasper's Basic Mechanisms of the Epilepsies (fourth edition, 2012): Neuronal
Ceroid Lipofuscinoses
https://www.ncbi.nlm.nih.gov/books/NBK98154/#lehesjoki.s8
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https://www.ncbi.nlm.nih.gov/gene/80331
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK98154/#lehesjoki.s8


Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28DNAJC5%5BTIAB%5D
%29+OR+%28CLN4%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D
%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla
%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• DNAJ/HSP40 HOMOLOG, SUBFAMILY C, MEMBER 5
http://omim.org/entry/611203

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_DNAJC5.html

• HGNC Gene Family: DNAJ (HSP40) heat shock proteins
http://www.genenames.org/cgi-bin/genefamilies/set/584

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=16235

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/80331

• UniProt
http://www.uniprot.org/uniprot/Q9H3Z4

• University College London: CLN4 Gene Mutation Database
http://www.ucl.ac.uk/ncl/CLN4mutationtable.htm
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